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(g) A hands-free module for a mobile telephone. 

(§) The invention relates to a hands-free module (2) for a mobile telephone (1). The hands-free module 
comprises a housing (11) and a cord (13) extending therefirom. Connected to the end of the cable distal 
from the housing is an external phone unit (14) and an external microphone (15). Mounted on the 
module is a connector (12) which connects the module housing (11) mechanically to the telephone 
housing (3) and which also connects the external phone unit (14) and the external microphone (15) 
electrically to the respective circuits of the internal loudspeal^er and the internal microphone of the 
mobile telephone. The choice between the external and internal microphones is effected by means of a 
switch. 
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BACKGROUND OF THE INVENTION 

The present invention relates to a hands-free 
module for a mobile telephone of the kind which 
includes a housing which houses electronic circuits of 5 
which one circuit is intended for an internal 
loudspeaker and one circuit is intended for an internal 
microphone. 

Mobile telephones, particularly pocket-type 
mobile telephones and portophones are intended to 10 
be carried by hand or in a holster. It is necessary to 
hold the telephone in one hand when receiving or 
making a telephone call, which is disadvantageous 
when the subscriber is occupied with other work, for 
instance a construction worker on a construction site 15 
who holds constructions drawings in his hands while, 
at the same time, communicating, via the mobile tele- 
phone, with a constmctional engineer seated in his 
office. A similar situation is one In which a person is 
seated and working on a portable computer while sIm- 20 
ultaneously talking into the telephone. 

DISCLOSURE OF THE INVENTION 

The present invention relates to a hands-free 25 
module which leaves both hands of the subscriber 
free during a telephone call, wherein the mobile tele- 
phone is kept in the holster or in some other place and 
the subscriber has a head-set or some corresponding 
device which is connected to the mobile telephone 30 
either directly or through the intemnediary of a sepa- 
rate external housing connected mechanically and 
electrically to the mobile telephone. 

No separate telephone holder shall be required 
when receiving or making a telephone call. 35 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will now be described in 
more detail with reference to the accompanying draw- 40 
ings, in which 

Figure 1 is a perspective view of a pocket-type 
mobile telephone and of a hands-free module 
constructed in accordance with the present inven- 
tion; 

Figure 2 is a circuit diagram for the inventive 
hands-free module; and 

Figure 3 is a circuit diagram of one embodiment 
in which the module is built into the mobile tele- 
phone. 5^ 

BEST MODE OF CARRYING OUT THE 
INVENTION " 

Figure 1 illustrates a mobile telephone 1 and a 55 
hands-free module 2 constructed in accordance with 
the present invention. The mobile telephone 1 com- 
prises, in a conventional manner, a housing 3, an 



antenna 4, a display window 5 and a keyboard 6 for 
the dialling of telephone numbers. The housing 1 
accommodates conventional electronic circuits for 
dialling, ringing and transmitting purposes, and also a 
circuit for an internal loudspeaker 7, and a further cir- 
cuit for an Internal microphone 8. These two latter 
units are positioned, for instance, in the manner illus- 
trated in Figure 1 . The housing has a base wall 9 fitted 
with an electric contact device 10, as described 
hereinafter. 

The module 2 includes a housing 11 which Is 
external to the mobile telephone and the contours and 
size of which when seen in cross-section correspond 
to the contours of the telephone housing 3. Mounted 
in one wall of the housing 11 is an electrical contact 
12 which is configured complementary to the electri- 
cal contact 10. so as to fit thereinto. Although not 
shown in Figure 1 , each electrical contact includes a 
plurality of mutually fitting connector pins. The electri- 
cal contact 1 2 projects from the housing and is a male- 
type connector, whereas the connector 10 is a 
female-type connector. The an-angement is such that 
when the male connector or plug 12 is Inserted into 
the female connector 10, the module 2 is connected 
mechanically to the mobile telephone 1 while electri- 
cal components in the module are connected electri- 
cally with certain electrical circuits in the mobile 
telephone 1, as described in more detail herebelow. 
When the units 1 and 2 are connected together, the 
module 2 is seated firmly on the mobile telephone 1 
and appears to be an integral part of said telephone, 
since the shape and size of the hands-free module 
correspond to the shape and size of the mobile tele- 
phone. 

Extending from the module housing 1 1 is an elec- 
trical cord or cable 13 which has an external phone 
unit 14 connected to the outer end thereof. The cord 
comprises several, insulated conductors. The tele- 
phone unit may conveniently be a button-type ear- 
phone (so-called walk-man-type). A small external 
microphone 15 is soldered firmly to one of the conduc- 
tors of said cord or cable 13. inwardly of the outer end 
of said cord. The microphone 15 and the phone unit 
14 are spaced some decimeters apart. 

Although not shown, the external housing 1 1 has 
mounted therein a circuit board on which an electronic 
unit is mounted, as described in nwre detail with refer- 
ence to Figure 2. 

As shown in Figure 2. the electronic unit, here 
referenced 16, includes a microphone amplifier 17, a 
speaker amplifier 18 and a limiter 19. The cord 13 is 
preferably a screened conductor having two signal- 
conducting wires 20 and 21 respectively, and an earth 
conductor. The wire 20 connects the microphone 15 
with the input of the microphone amplifier 17. The 
amplifier output is connected to one fixed connector 
22A of a switch 23, via connector pins (not shown) in 
the male connector 12 and the female connector 10. 
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The switch 23 has a second fixed connector 22B 
which is connected to the internal microphone 8 via a 
microphone amplifier 24. The switch 23 also includes 
a movable connector 25 which is connected to the 
transceiver unit of the mobile telephone. The switch 
23 is preferably mounted on the mobile telephone 1. 
in the vicinity of the keyboard 6, and may be of the 
spring-back type for instance. In the Figure 2 embo- 
diment, the switch 23 is implemented in the form of a 
mechanical switch. According to the one preferred 
embodiment, the switch 23 is an electronic switch 
implemented by a transistor circuit which is activated 
by manipulating the button 23. 

The mobile telephone Is equipped with a trans- 
ceiver unit 28 for transmitting and receiving radio sig- 
nals. 

The second wire 21 of the cord 13 connect the 
output of the speaker amplifier 18 to the external phne 
unit 14. The input of the microphone amplifier is con- 
nected to the output of the limiter 19, the input of which 
is connected directly to the internal loudspeacker 7 of 
the mobile telephone, via connector pins (not shown) 
in the connectors 12 and 10. The loudspeaker 7 is, in 
turn, connected to a speaker amplifier 26 included in 
the Internal speaker circuit. 

The wires 20, 21 and the earth conductor may be 
soldered directly to the circuit board (not shown) of the 
electronic unit 1 6, or may be connected to a schematic 
cally illustrated connector 27 which connects the cord 
to the electronic unit. This connector 27 is shown In 
broken lines in Figure 1. As will be understood, the 
wire 20 is slightly shorter than the wire 21 , so that the 
external microphone 15 will be located at the 
aforesaid distance from the external phone unit 14. 
The microphone 1 5 is preferably located at a distance 
of from 5 to 20 cm from the phone unit. When the 
phone unit is fitted in the subscriber's ear, the cord will 
hang down, gravitation ally, such that the microphone 
15 is located in a position in which the sound quality 
is fully satisfactory. The whole headset-assembly can 
be readily fitted with one hand, which Is advantageous 
in the case of mobile telephony. 

In normal use, all telephone traffic takes place 
through the mobile telephone 1. When the user 
wishes to have both hands free when making a tele- 
phone call, he connects the hands-free module 2 to 
the mobile telephone 1, and places the phone unit 14 
In one ear and adjusts the cord 13 so that the micro- 
phone 1 5 will be suspended from said ear. The mobile 
telephone with the module connected thereto is put 
aside or put down, subsequent to dialling the number 
required. The internal microphone 8 can be discon- 
nected, depending on the distance to the mobile tele- 
phone. The subscriber is now able to speak freely, 
while leaving both hands free. 

When the user has finished his telephone con- 
versation, the connection is broken in a conventional 
manner, for example by manipulating certain, pre- 



determined buttons. The user can then carry on in the 
performance of his work, having both hands free, and 
be prepared to receive a telephone call. 

As an alternative to the illustrated external phone 

5 unit 14 and the external microphone 15, a conven- 
tional headset equipped with headphones can be 
used. Such a headset includes a microphone which is 
mounted on a microphone support bar capable of 
being moved to a position in front of the user's mouth. 

10 Figure 3 illustrates an embodiment in which the 

electronic unit of the module is connected to the trans- 
ceiver unit 28 of the mobile telephone and which is Ini- 
tially incorporated in the telephone housing 3. The 
cord 13 of the external phone unit 14 and the external 

15 microphone 15 are connected directly to the housing 
3 by means of the connector 27. This embodiment dif- 
fers from the embodiment Illustrated in Figure 2, in 
that the microphone amplifier 17 is common to both 
the external and the internal microphones 15 and 18. 

20 It Is necessary to connect the microphone resistors 29 
and 30 between the voltage +V and the input of the 
microphone amplifier 17, and the resistors must t>e 
chosen so that the external and internal microphones 
will obtain the desired degree of sensitivity. 

25 Similarly, the speaker amplifier 26 is common to 

both the extemal and the Internal speakers. Speaker 
selection is made possible by means of a switch 31. 
The switch 31 has a movable contact 32 which can be 
moved between two fixed contacts 33, 34, of which 

30 the contact 33 Is connected to the extemal phone unit 
14, via a first speaker resistor 35, and the contact 34 
is connected to the internal speaker 7, via a second 
speaker resistor 36. The speaker resistors 35, 36 are 
chosen so that the phone unit 14 and the speaker 7 

35 will have the desired sensitivity. 

Similar to the switch 23, the switch 31 is prefer- 
ably implemented by a transistor circuit which is also 
activated by manipulating the button 23. Alternatively, 
the switch 31 can be manipulated by a separate but- 

40 ton (not shown). 

Each switch 23, 31 may, for instance, comprise a 
CMOS-transistor circuit of the 4053-type. 



45 Claims 

1 . A hands-firee module for a mobile telephone (1 ) of 
the kind which includes a housing (3), which 
accommodates a transceiver unit (28), a first 
50 internal circuit (27) for an internal microphone (8) 

and a second internal circuit (26) for an intemal 
loud-speaker (8), characterized by 

- an extemal microphone (15) 

- an extemal telephone receiver (14) 

55 - a cord (13) having two ends, of which one 

end carries the external microphone and the 
extemal phone unit and the other end of which 
carries a first connector (27) for connecting 
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2. 



5. 



6. 



said external units (15, 14) to conresponding 
internal circuit (27,2 6), and 
-a first switch (23. 31) which is arranged 
mechanically on the telephone housing (3) 
and which is connected electrically between 
the connector and the first internal circuit (27) 
for switching between the internal and the 
external microphone. 

A module according to Claim 1 , characterized by 

- a second switch (31) which is connected 
electrically between the connector (27) and 
the second internal circuit (26) for selection of 
either the external loudspeaker or the external 
phone unit. 

A module according to Claim 1, characterized by 

- an external housing (11) which Is separate 
to the mobile telephone housing (39), 

- an electronic unit (1 6) mounted in said exter- 
nal housing, said electronic unit including a 
first external circuit (17) for the external micro- 
phone (15) and a second external circuit (18) 
for the external phone unit, and 

- a second connector (10, 12) mounted on the 
external housing and intended for mechanical 
connection of the external housing (1 1) to the 
telephone housing (3) and for connecting the 
first and the second external circuits electri- 
cally to a microphone input and a loud-spea- 
l<er output respectively in the transceiver unit 
(28) of the mobile telephone, said first connec- 
tor being connected to the external housing. 

A module according to Claim 1, characterized in 
that the first switch (23) is connected between an 
input of the first Internal circuit (27) and 

(a) the internal microphone, 

(b) the external microphone via the first con- 
nector (27). 

A module according to Claim 2, characterized in 
that the second switch is connected between an 
output from the second intemal circuit (26) and 

(a) the intemal loudspealcer, 

(b) the external loudspeaker via the first con- 
nector (27). 

A module according to Claim 3, characterized in 
that the first switch (23) is con nected between the 
microphone input of the transceiver unit and 

(a) the output of the first internal circuit and 

(b) the output of the first external circuit via the 
first connector. 
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(a) the intemal loudspeaker and 

(b) the external loudspeaker, via the first con- 
nector. 

A module according to one of more of the preced- 
ing claims, characterized in that the first extemal 
circuit (17) is a microphone amplifier; in that the 
second external circuit is a telephone receiver 
amplifier; and in that the electronic circuit also 
optionally includes a limiter (19). 
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A module according to Claim 6, characterized in 
that the transceiver unit output is connected 
directly to 
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